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"The Annual Course of the Gradient of Electrical Potential of the Atmosphere', 
Meteorol, i Gidrologiya, No. 7, pp 25-27, 1953. 


Depencence of the atmosphere's electrical state upon the dusty character of the 
atmosphere is investigated. Use is made of material of observations at the Tashkent 
Geophysical Observatory. The author compares the variation of the gradient of electri- 
cal potential and the concentration of dust. Both of these characteristics of the 
atmosphere vary in a single phase with maximum in winter and minimm in summer, 

Also conpared are the annual variation of the electrical potential gradient and the 
variation of the turbidity factor, It is shown that there is a clearly expressed 
inverse annual behavior of the characteristics under consideration, The author 
expounds considerations on the role of ascending currents in the atmosphere 

which change the concentration of aerosols near the earth's surface, leading to 
variation in the electric field strength. (RZhGedl, No 1, 1955) 
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Translation from: Referativnyy zhurnal, Geografiya, 1957, Nr 6, 
pp 54-55 (USSR) 


AUTHOR: Kulagin, D. I. 


TITLE: “Piectric Field of Atmosphere in Dry Regions with Few | 
Clouds {Ob elektricheskom pole atmosfery malooblach- 
nykh sukhikh rayonov) 


PERIODICAL: V kn: Meteorol. i gidrol. Vv Uzbekistane, Tashkent, 
AN UzSSR, 1955, pp 281-290 


ABSTRACT: Basing his interpretation on & number of his own 
former studies, the author attempted to establish 
local causes which determine basic variations in the 

electric atmospheric field. He cites data acquired 
by the Tashkent studies on the relation of potential 
gradient V~ and atmospheric conductivity A, to the 
amount of atmospheric dust (expressed by the dust 
concentration Nn, and to the radiation properties 
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(expressed by the opacity factor Tp). It has been established that 
the linear correlation coefficient between A and N is equal to -0.86, 
between N and VL, to +0.83. The author proposes an empirical 
formula Vl = aN® + c, where a, b and c are certain constant quanti- 
ties. Dust concentration near the earth's surface varies through 
the year inversely to the turbidity factor. After analyzing the 
results obtained, the author concludes that widely distributed atmos- 
pheric dust layers with highly positive volumetric charges are one 
cause of the relationships he has discovered. Data obtained by 
flight observations confirm the possibility that such layers are 
formed by thermodynamic processes and by advection. He has demon- 
strated that conductivity and volumetric charges related to the 


aerosol phase exert an influence on daily and annual intensity zs 
variations of the electric atmospheric field. 
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Abst Journal: Referat Zhur ~ Fizika, No 12, 1956, 36202 


Author: Kulegin, D. I. 
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Institutions: None 


Mtle: Certain Results of Measuring the Electric Field of the Atmosphere 
by Means of an Electrostatic Generator 


Original 
Periodicals In bock: Meteorol. 4 gidrol. v Uzbekistane, Tashkent, AN UzSSR, é 


1955, 291-295 


: Abstract: Results are given of several comparative measurements, performed 

“6 with the aid of a very simple electrostatic flux meter and col- 
lector, connected to a Bendorf electrograph. The author thinks 
that both metheds give sufficiently accurate agreement and re@lect 
the variation of the field under the meteorology conditions that 
disturb the field. 


7 


Abstractor's comment. On page 293 /of original/ it was indicated 
<y error that the electrostatic generator is connected to the col- 
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Translation from: Referativnyy zhurnal, Geofizika, 1960, No. 10, PP. 146-147, 

# 12702 

AUTHOR: Kulagin, D.1. 

: eee WA 
TITLE: The Problem of Origin of an Electric Field in the Atmos nere 


_i, gidrometeorol. in-ta, 1959, No. 2 (17), PP. 


PERIODICAL: Tr. Sredneaz. Nn. 
pn ae 


TEXT: The results are described of 4 statistic investigation of the ano- 
malies in the potential gradient of the electric field in Tashkent, depending on 
the quantity, the altitude, and the main forms of the clouds according to observa- 
tion materials of the Tashkentskaya nauchno-issledovatel' skaya geofizicheskaya 
observatoriya (Tashkent Scientific Research Geophysical Observatory) in 1941-1946. 
From the observed distributions of anomaly rrequency ot the potential gradient 
depending on the cloud quantity, distribution polygons were plotted approximated 
by binomial distribution curves. The estimates of the distortion degree of the 
electric field, due to cloudiness, were made on the basis of the magnitude of 
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The Problem of Origin of an Electric Field in the Atmosphere 


asymmetry of the distribution curves, It follows from the result analysis, that / 

the approximation is good for cloudiness of various intensity of the low, middle, 

and upper layers (hours with precipitations, fogs, and winds of more than 3 m/sec 

were excluded from the analysis) , However, the distribution curves obtained do 

not show an increased asymmetry, which points out that the distribution curves 

approach the normal curves, Consequently, the cloudiness of the regular forms in 

the intensity of up to force 10 does not distort the electric field near the 

earth's Surface, observed during cloudless weather, The author concludes that the : 
presented results of the statistical quantitative investigations can Serve as an 5 
indirect indication that the clouds may yield one of the causes of the existence 

of the electric field in the atmosphere, which corroborates the correctness of the 

main tenets of the Frenkel theory, 


N.V. Krasnogorskaya 


Translator's note: This is the full translation of the original Russian abstract, 
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Problems related to the work organization of the map corrector. 
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(Map printing) 
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POTEKHIN, I.I., glav. red.; BARANOV, A.N., red.; BELYAYEV, Ye.A., red.; 
GELLER, S.Yu., red.; GRAVE, L.I., st. nauchnyy red.:; GRIGOR'YEV, 
A.A., red.; GUEER, A.A., red.; KULAGIN, G.D,, red.; MALIK, ya.A., 

= red, MANCHKHA, P.1., red.; MIEOVANOV, I.V., red.; NERSESOV, G.A, 

a red.; OL'DEROGGE, D.A., red.; ORLOVA, A.S., red.; POPOV, K.M., 

: red. ROZIN, M.S., kand, ekon, nauk, red.; SMIRNOV, S.R., red.; 

UFIMOV, I.S., red.; SHVEDOV, A.A., red.; YASTREBOVA, I.P., red.; 

PAVLOVA, T.I., tekhn, red. 


[africa; encyclopedia] Afrika; entsiklopedicheskii spravochnik. 
Glav, red, I.1.Potekhin. Chleny red. kollegii: A.N.Baranov i dr. 
Moskva, Voll. A-L. 1963. 474 p. (MIRA 16:4) 


1. Sovetskaya entsiklopediya, Gosudarstvennoye nauchnoye izdatel'- 
stvo, Moscow. 
(Africa—Dictionaries and encyclopedias) 
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KULAGIN, Georgiy. Puitriyevich; ZIMAN, L.Ya., otvetstvennyy redaktor; 
“SOT, Vi1,, redaktor; SHCHUKINA, V.V., khudoshestvennyy redaktor; 
jRIVIHA, I.N., tekhnicheskiy redaktor; GOLITSYN, A.V., -redatctor kart. 


[Geographical study of Italy's industries] Geografiia promyshlennosti 


alii, Moskva, Gos. izd-vo geograficheskoi lit-ry, 1954. 363 p. 
" dan: (MIRA 8:1) 


(Italy--Industries ) 
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Italy. Izv.AN SSSR. Ser.geog. no.':75-79 - 
lee e e (MLRA 8:10) 
1. Institut geografii Akademii nauk SSSR 
(Italy--Geography ) 
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Physical geography of Asia ("Non-Soviet Asia; its ical geo ty.* 
D.L.Armand, B.¥.Dobrynin, IU.X.Efremov, LU Uden EA 
L.I.Saprygina. Reviewed by G.D.Kulagin). Priroda 45 no.10:121-122 0 '56, 
(Aeia--Physical geography) (Armand, D.L.) (Dobrynin, B.F.) (MLBA9:11) 
(Efremov, IU.K.) (Zivan, L,IA.) (Murzaev, BLK.) 
(Saprygina, L.I.) 
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“Conference natural history zoning of the Ukrains, Izv, AN 
SSSR, Ser, geog. n0.5:143 S-0 '57, (MIRA 1182) 
(Ukraine--Economic geography) 
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AUTHOR: Kulagin, GQ SOV-10-58-4-20/28 
i= the 
TITLE: Some Remarks on the Appraisal of /Scientific Principles of 
Soviet Geography by Prof. Osvaldo Baldacci ‘Nekotoryye za- 
mechaniya po povodu otsenki Froi. Qsval'do Bal'dachchi 
nauchnykh printsipov sovetskoy geografii) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya geograficheskaya, 
Nr 4, 1958, pp 135 - 137 (USSR) 

ABSTRACT: The author criticises the review by the Italian professor Balda- 
eci of the symposium "Voprosy geografii" (Geographical 


Questions), published in 1956 by the USSR Academy of Scien- 
ces on the occasion of the 18th Internationel Congress of 
Geography in Rio de Janeiro. There is one Italian refer- 
ence. 


1. Geography--USSR 
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AUTHOR: Kulagin, G.D. SO7-10-98-4-23/Z8 7 
OT 
TITLE: A General Meeting of the Geologic-Geographical Section of 
the USSR Acadeny of Sciences (Obshcheye sobraniye otdele- 
niya geologo-geografiohoskikh nouk AN SSSR 
: FSRIODICAL: Tevestiye Akademii nauk SSSRk, Seriya geograficheskaya, 1958, 
: tir 4 pp 143 - 144 (ussR) ; 
ABSTRACT: From 24-25 March 1958 a general meeting of the geologic-ge- 


ographical section of the USSR Aendemy of Sciences Was hela- 
Tne agenda of this conference included the election of aca- 
demicians and corresponding members to the Siberian section 
of the USSR Academy of Sciences and the report of academi- 
cian-Secretary D.I. Shcherbakov on the activity of this 
section during 1957. Professor V.B. Socnavaand V.li. Saks 
were among the elected candidates, After the reading of 
the above-mentioned report, the following acientists took 
part in the discussions Corresponding member PF, Shvet- 
sov, Corresponding Member \.¥. Sidorenko, Professor V.A. 
Priklonsk2y,y academician 3.1, “ironov, heademician K.I. 
Satpayev, Corresponding Member L.A, Zerkevich, Academician 
i.p. Gerasimov, Corresponding Member Ac‘. Amiraslanov. 
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A Genera) Meeting of the Seologic-Goographical Section of the USSR Academy 
of Sciences 


Professor V.G. Bogoroy Teported on the results of his rg- 
cent research work, undertaken within the framework of the 
International Seonhvsical Year, in the central part of the 
Pacific, Corres pending Member S.y, Obruchev, Academician 
N.S. Shatskiy ang Academician D.I. Shcherbakoy participated 
in the following FVisenssion, Academician T.A. Trofinuk 
and Corresponding Member oof the USSR AS @.p. Afanas'yev 
were elected to the OGr Bureau of the Siberian section, 
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KULAGIN, G. D, 


Sih be Soe ON 
Geography in Great Britain. Izv. AN SSSR. Ser, geog. no0e2:99-101 
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KULAGIN, G.Do 
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1, Institut geografii AN SSSR. 
(Greece---Geography) 
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Studying the geography of foreign countries, Vest.All SSSR 31 
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KULAGIN, G. I, --- 
Socialist Competition 


Mutual fee for outstanding fulfillment of each production operation, Ryb, khoz. 28 
no. 7, 1952. 


9. Monthly List of Russian Accessions, Library of Congress¥ovembor, 195%qne Unclassified 
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Using means of minor mechanization in the treatment-extraction 
of ores, Khim.prom. no.7:539=542 Jl '62, (MIRA 15:9) 


1. Solikamskiy kaliynyy rudnik i Permskiy politekhnicheskiy 
institut, 


(Solikamsk--Ore dressing) 
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Various factors affecting the above were investigated 
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the weld types and designs investigated. 
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"Heat Cycle of Base Metal in Automatic Arc Welding." Sub 23 Apr 51, Moscow ie 
Order of the labor Red Banner Higher Technical School imeni Bauzan. « 


Dissertations presented for science and engineering degrees in Moscow during 
1951. 


SO: Sum. No. 480, 9 May 55 
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Subject : USSR/Engineering-Welding aD Eo 27 
Card 1/1 Pub. 107-a - 8/9 
Authors : Rykalin, N. N. and I. D, Kwlagin (Institute of Metall: 
Academy of Sciences” USSR’ Jagin Metallurgy, 
Title : Welding practice in machine~butlding plants of Switzerland 
Periodical : Svar, proizv., 5, 25-32, My 1956 
Abstract : The authors report on the various welding practices in 
outstanding Swiss plants, such as Brewn-Bovery, Sulte 
zen, including a few plants making structural steel, 
Twenty one photos and 2 drawings, . 
Institution : As above 
Submitted : No date 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927320007-1" 


CIA-RDP86-00513R000927320007-1 
FPR: 


"APPROVED FOR RELEASE: 08/ 23/ 2000 


ares eee eee 


137-1957-12-24115 
Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 12, p 173 (USSR) 
AUTHORS:  Rykalin, N. N., Kulagin, I. D, 


| TITLE: The Heating of the Rotary Electrodes of an Arc Rectifier (Nagrev 
vrashchayushchikhsya elektrodov dugovoge ventilya) 


PERIODICAL: Tr, in-ta metallurgii AN SSSR, 1957, Nr 1, pp 211-227 


ABSTRACT: The heat balance of a high-voltage arc rectifier (AR) was in- 
vestigated within the range of the parameters of the AR system 
under investigation. The fraction of heat carried off by the water 
used to cool the electrodes amounts to 10-15 percent of the total] 
arc Capacity at the cathode and 20-25 percent at the anode; of the 
total capacity of the arc the air carries off 25-35 percent from 
the cathode and 20-30 percent from the anode. The consumption 
of coolant and air, the rotary velocity of the electrodes and the 
diameter of the jets essentially do not affect the primary compon- 
ents of the heat balance of the AR. In the process of burning, the 
arc breaks down into a number of Separate strands, through the 
trails of which the ™major portion of the heat of the arc is introduced. 
A method is given for the computation of the temperature of an 
individual trail; the temperature is calculated as the sum of the 
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137-1957-12-24115 


The Heating of the Rotary Electrodes of an Arc Rectifier 


mean temperatures of an electrode surface which has reached a 
steady thermal state, and of the local temperature brought about 
by the short-time action of a single impulse of the arc upon the 
electrode surface. The shape of the electrode wag taken into 
consideration in the computation of the mean temperature, while 
the computation of the local temperature was based upon the 
concept of an immobile, continuously Operating, normally circu- 
lar heat source upon the surface of a massive body. 

ALN, 


1, Electrodes-Tharmodynamic characteristics 2, Arc rectifiers- 


Heat transfer 3. Electric arcs~Temperature-Mathematical 
analysis 
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AUTHORS: Kulagin, I. D. ana Nikolayev, Ve cA, (Moscow) E4-9-15/33 
TITLE: Determination of the dimensiong of the Spots in are welding 


PERIODICAL; lzvestiya Akademii Nauk ita pyieleniye Tekhnicheskikh 
; USSR 


action of the arc on the electrode Surfaces, 
experiments were carried Out on a Special 
Card 1/3 
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24-9-15/33 
Determination of the dimensions of the spots in arc welding and 
distribution in these of the current density by measuring the 
electrical field in the electrodes. 


electron-ion control circuit which enabled simultaneous 
measurement of the electric field in the electrode, to 
photograph the arc ani to obtain the imprints of the arc 
discharge. The arc was generated without contact between 
the electrodes by means of a high voltage, high frequency 
impulse and was continuously photographed on a film during 
the entire duration arc (about 0.04 sec) with exposure 
times of 4 to 10 »p sec having a resolution power of about 
0.0055 sec, The cathode spot was investigated of a d.c. 
arc on low carbon steel electrodes with a steady state 
current of 1100 A and a gap of 10 mm in an argon 
atmosphere; the cathode consisted of a circular plate of 
120 mm dia., 0.6 mm thick with peripheral current supply, 
whilst the anode consisted of a steel cylinder of 50 mm 
dia, with a plane front surface (Fig.1); the arc was 
produced in the centre of the electrodes, the thickness 
of the cathode plate was 20 to 50 times smaller than the 
diameter of the arc spot on the cathode. Along both sides 
of the anticipated spot boundary six probes of 0.3 mm dia, 
Can 2/3008 of the same material as the electrode were welded on 
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Determination of the dimensions of the spots in arc welding and ‘ 
distribution in these of the current density by measuring the 
electrical field in the electrodes. 


at spacings of 3 mn, which were connected to the loops of 

an oscillograph, Comparison of the electric field " 
distribution in the electrode with the photoes of the near 
electrode part of the arc column has shown that the light 
emitting flux of the material particles at the electrode 
surface corresponds to the region of the electrically 

active arc spot; the dimensions of the light emitting flux 

in the photographs are the same whether the photographs 

are taken without a filter or with a yellow or blue filter. 

It was found that the dimensions of the arc traces on the 
electrode surface (erosion or melting off zone) correspond 

to the dimensions of the electrically active spot only at 

the initial stage of the discharge (Fig.4). 

There are 4 figures and 4 references, 2 of which are Slavic. 


SUBMITTED: June 3, 1957. 


AVAILABLE: Library of Congress, 
Card 3/3 
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135-58-4-11/19 
AUTHOR: Tyul'kKovy M.D., Candidate of Technical Sciences 
TITLE: All-Union Scientific-Technical Conference on Welding in 


Shielding Gases (Vsesoyuznoyé nauchno-tekhnicheskoye 80- oo 
veshchaniye po svarke v atmosfere zashchitnykh gazov) 


PERIODICAL: Svarochnoye Proizvodstvo, 1958, Nr 4, pp 46-47 (USSR) 


ABSTRACT: An All-Union scientific-technical conference on problems 
of arc welding in shielding gas Was organized at Leningrad 
in December 1957 by the NTO Mashprom and the Commission of 

Coordination of scientific research work in welding attached 
to the Institut metallurgii AN SSSR (Institute of Metal- 
lurgy of the AS USSR). There were 425 representatives of 
plants, scientific research institutes, Vuzes and other 
organizations and guests from People's Democracies pre- 
sent. The Conference was opened by Professor KeV- Lyubav- 
akiy, Doctor of Technical Sciences, Head of the welding 
section of the Tgentral 'noye pravleniye NTO Mashprom (NTO 
Mashprom Central Administzation). The Conference heard 
the following reports: A-V- Petrov, Candidate of Technic~ 
Card 1/4 al Sciences, On work carried out by NIAT in shielding ga8 


waa 


APPROVED FOR RELEASE: 08/23/2000 


CIA-RDP86-00513R000927320007-1" 


Re a near Rea 


"APPR 
es OVED FOR RELEASE: 08/23/2000 _ CIA-RDP86-00513R000927320007-1 


135~§8-4-17/19 


All-Union Scientific-Technical Conference on Welding in Shielding Gases 


welding; N.M. Novozhilov, Candidate of Technical Sciences, 
on the influence of initial material composition on joiuts 
welded in carbon-dioxide; V.H- Suslov, Candidate of Tech- 
nical Sciences on "Wetallurgical Problems Relating to the 
Welding in Carbon-Dioxide of Heat-Resistant Perlite Steel"; 
I.D. Kulagin, Candidate of Technical Sciences, on Peculiari- 
fies of the Effect of a Direct Current Arc in Gases on 
Electrode Surfaces"; M.D. Tyul'kov, Candidate of Technical 
Sciences, on the welding of movable and immovable tube 

putt joints without supporting rings; KV, Vasil'yev, 
Candidate of Technical Sciences, on works carried out at 
VNILAvtogen in gas shielded welding and on new metal cutting 
methods; MN. Vishnevskiy, Engineer, on the application of 
atomic-hydrogen welding in industry; S.A. Segal's engineer, 
on "Comparative Investigations of Heat-Resistant Alloy 
Joints (E1602, £1435, £1703) Carried out by Argon-Arc and 
Electric Are Welding”; A.G. Mazel', Candidate of Technical 
Sciences, on the work carried out at VNIIStroyneft' in the 
investigation of mechanical properties of low-carbon steel 
Card 2/4 joints in welding with fusing electrodes in carbon-dioxide 
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and methods of improvement; S.N. Valeyev, engineer, ang 


at the institut elektrosvark; imeni Ye.0, Patona AN USSR 


oO, Paton, of the as 


oP, Prosyankin, engineer, 
F.A. Chernakoy and others On problems of 4rgon-arc Welding 


of light alloys; F.Ye, Tret'yakoy, M.Kh. Shorshoroy, 
Candidates of Technical Sciences, AP. Goryatchey and Da, 
Polyakov, Engineers, on welding of titanium; B.A. D'yachkoy 
On power 80urces for welding with fusible and infusible 
slectrodesdevelopeq at VNIESO; S.M. Katler, Candidate of 
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AUTHORS: 


SOV/24~-58-11-20/42 
Kulagin, I. D. and Nikolayev, A, VY. (Moscow) 


TITLE: Thermal Balance of a D.C. Welding Arc in Gases During the 


Period of Drop Formation (Teplovoy balans svarochnoy 
dugi postoyannogo toka v Bazakh v period formirovaniya 
kapli) 


PHRTODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Takhnicheskikh 


ABSTRACT ; 


Cardl/4 


Nauk, 1958, Nr 11, pp 89-91 (USSR) 


During the process of burning of a welding arc a 
considerable part of the energy which is released in the 
near electrode regions is spent on fusion and evaporation 
of the electrode material, It was found in earlier work 
of the authors (Ref 1) that due to the considerable 
concentration of the arc energy in the anode and cathode 
spots, intensive illumination fluxes are emitted from the 
finer particles of the electrode material. ‘These fluxes 
transmit a considerable part of the energy from one 
electrode to the other,which influences appreciably the 
energy distribution between the electrode and the 
component, ‘lhe energy distribution between the electrode 
and the component is affected to a great extent by the 
transfer from the electrode to the couponent of large 
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S0V/24~58--11--20/42 
Thermal Balance of a D.C, Welding Arc in Gases During the Period 
of Drop Formation 


drops of liquid metal, Thereby, the energy transfer by 
the light flux is continuous, whilst the energy transfer 
caused by the large drops is periodic and has a certain 
frequency, However, the drops of the liquid metal do 
not have a very high energy content and will not affect 
greatly the process of fusion of the parent metal, 
Therefore, for evaluating the process of penetration as 
well as the process of fusion of the electrode metal, it 
is 6f interest to investigate the thermal balance of the 
arc during the period of drop formation, ‘MThe experiments 
related to ad.c. arc with a burning time of 0,043 to 
0.7 sec, which is shorter than the time of separation of the 
drop from the electrode, The experinents have shown that 
the instantaneous thermal balance of the arc during this 
time remains practically constant, The investigations 
were carried out on a test-rig which enabled the following 
to be done simultaneously: measurement of the energy in 
the electrode and the component and of the radiation energy 
of the arc and also to photograph the arc, @he heat in 
Card2/4% the electrode and in the component were measured separately 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927320007-1" 


"APPROVED FOR RELEASE: 08/23/2000 


$e EUSA get POS ee es eens tis Fe ONO rs ore ie a eS ante Seite ee BPI Peoe vitae eRe tae Pps BST 


CIA-RDP86-00513R000927320007-1 


Sedat 


SOV/24~-58-11-20/42 
Thermal Balance of a D.C, Welding Arc in Gases During the Period 
of Drop Formation 


in two water calorimeters with variable temperature and 
an isothermal shell of a capacity of 150 millilitrés each. 
As a component a 37 mm dia., 12 mm high cylinder was used, 
whilst the electrode was a rod, 10 to 12 mm long,fixed in a 
steel cylinder of 37 mm dia, and 7 mm high. 0,5 to 1 sec 
after quenching the arc, the component as well as the 
electrode were placed into the calorimeters, Te fill radiation 
energy was measured in thedirection perpendicular to the arc 
axis by means of a probe consisting of a copper disc with 
a welded~on thermocouple. The main experiments were 
effected for a Fe-Fe arc of direct and reverse polarity, 
60 to 1300 A and an are length of 2,2 to 20 mm; the 
electrodes were of 5 mm dia, A series of experiments 
were also carried out for determining the thermal balance 
ot a W-Ti arc inside an argon atmosphere, The current 
intensity influences greatly the thermal balance of the 
arc. In a Fe-Fe arc of direct polarity burning in air 
40 to 45% of the full power of the arc is released in the 
; electrode and 30 to 437% in the component in the case of 
Card3/4 low current intensities up to about 150 A; for current 
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SOV/24--58~11-20/42 


Thermal Balance of a D.C. Welding Arc in Gases During the Period 
of Drop Formation 


intensities of 300 to 3000 A the proportion of energy 
released in the electrode is reduced by 30-3% and that 
in the component is increased by 45-50%, Fig.la. The 
observed redistribution of the arc energy between the 
electrode and the component is attributed to a change in 
the direction of the current flow; in the 60-150 A range 
the current was directed from the component to the 
electrode, whilst in the 300 to 1300 A range the current 
flowed in the opposite direction, [In Fig.4 the influence 
is graphed of the length of the arc gap for a Fe-Fe arc. 
In Fig.5 the influence is graphed of the ambient medium 
On the thermal balance of a Fe~Fe arc, 

There are 5 figures and 2 Soviet references, 


SUBMITTED: July 1, 1958 


Card 4/4 
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Vysokotemperaturnyy dugovoy ionizirovannyy potok i 
oblasti ego vozmozhnogo primeniya. 


report submitted for the 5th Physical Chemical Conference on 
Steel Production. 


4) 1835 
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Moscow 
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50V/180-59~2~-13/34- 
AUTHORS: Kulagin, I.D. and Nikolayev, A.V. (Moscow) 
TITLE: Biaccree Stream of an Electric Are for 
Heating Materials (Primeneniye dugovogo ionizirovannogo 
potoka elektricheskoy dugi dlya nagreva materialov) 


PERIODICAL: Izvestiya Akademii nauk, SSSR,Otdelenive tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1959, Nr 2, pp 78-81 (USSR) 


ABSTRACT: A stream of ionized particles with high-speeds, 

temperatures and energy contents can be separated from 
Spark and arc discharges ‘Refs 1 and 2). For producing 
a Stream of ionized particles the authors have used an 
are discharge of appreciable length passing between 

electrodes in the form of a rod and a ring in an 

a electrically neutral channel through which gas is passed, 

The ionized stream emerges from the ving (Fig 2), which 

has an inner diameter of 5 mn and is water cocled. 

Tests were carried out with the following ranges of 

conditions: distance from tip of rod elsetrode to outer 

Surface of ring, 0 — 27 mm; are current, 7 - 90 amp; 

gas flow, 170 ~ 870 litres/hour. Using « ealorimetric 

Specimen the effective heating power was determined and 


Card 1/3 the efficiency of heating was taken as the ratio of this 


ease: 
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SOV/160-59~-2-13/34 

Use of the Ionized Stream of an Electric Arc for Heating 
Materials 

to 0,24 times the voltage-current product for the are in 
the channel. Fig 3 shows the heating power (cal/sec 
and efficiency as functions of the rod~-to-ring distance 
(curves a and'b), respectively). Efficiency is 
practically independent of this distance. The effective 
heating power is, to a first approximation, directly ; 
roportional to current (Fig i but efficiency decreasait 
(Pie Lib). Fig 5 shows the heating power and efficiency 
as functions of argon flow (a and 6 , respectively): 
efficiency increases to 30 - 32% at a flow of 500 ~ 600 
litres/hr, remaining at this value at higher flows. 
With 86% helium - 14% argon mixture the heating power 
was almost doubled that with pure argon, but efficiency 
remained practically unchanged; neither heating powsr 
nor efficiency was appreciably affected by replacing the 
tungsten electrode by carbon or by changing electrode 
diameter in the range 1.3 - 3 mm (table). The ‘authors 
point out that the ionized stream can provide a heat 
flow approximating to that obtained by direct arc 
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; Use of the Ionized Stream of an Electric Arc for Heating 
Materials 


welding; by suitable control of its degree of concentra- 
tion it can be used for welding and cutting on the one 
hand and metallization, brazing, surface hardening, 
dressing and deseaming. 

There are 5 figures, 1 table and 3 Soviet references. 


ASSOCIATION: Institut Metallurgii Akademii Nauk SSSR (Institute 
of Metallurgy of the Academy of Sciences of the USSR) 


SUBMITTED: December 23, 1958 
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AUTHOR: 


TITLE: 


PERIODICAL: 


ASSTRACT: 
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SOV/135-59-9-1/23 


Kulagin, I. D., Candidate of Technical Sciences and 


Nikolayev, A. V., Engineer 


Arc Plasma Jets as a Heat Source During Material Treat- 
ment 


Svarochnoye proizvodstvo, 1959, Nr 9, pp 1-4 (USSR) 


The article presents a method and design of a device to 
produce plasma jets. These shall be used as an indepen- 
dent heat source. The author also discusses in which 
cases they can be used in the treatment of different 
metals. In the active spots of the arc the high current 
density causes a fast hedting and evaporation of the 
electrode material, The vapors, which are ionized in 
the area near the electroede, move with high speed from 
the electrode and form a brightly luminous jet, with a 
length up to 15--20 mm and more (Fig 1). The spectrum 
research was made by N. N. Sobolev, who showed, that 

the jet mainly consists of ionized atoms of the elec- 
trode material. The speed of jet corpuscles can reach 
300-1000 ta/sec. The temperature of the jet is about 
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10,000°C at a distance of 2~3 mm from the clectrode end, 
and about 6,000°C at a distance of 6-8 mm. ‘There is 
always a considerable ionization of the atoms. Fig 2 
shows the heat and mechanic charucteristics of the jet 
within an argon atmosphere. Fig 3 shows two principal 
schemes of a device which produces arc plasma jets. In 
the Institut metallurgii AN SSSR CInstitute of Metall- 
urgy o£ AS USSR) four types of arc plasma jet producing 
devices were constructed: IMET-~1O1l for the research of 
the devices energetic parameters, IMET-102 for use by 
hand (Fig 6), IMET.-103 and IMET-104 for machine-driven 
use. Fig 7 shows how the heat power, effective effic- 
iency ard are voltage depend: 1) on the nezzle arrange- 
ment on the surface which is to be heated and 2) frem 
the cavity of the core electrode. The authers state 
that there are great possibilities for using an arc 
plasma jet for the welding of sheet materials, inclu- 
ding heat resistant metals. Especially efficient is 
the use of plasma jet for soldering, There are 4 
photogr.phs, 1 drawing, 2 graphs, 1 table and 4 Soviet 
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references. 


ASSOCIATION: Institut metallurgii imeni A. A. Baykova aN SSSR 
(Institute of Metallurgy imeni A. A, Baykov AS USSR) 
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|} 1300 8/137/62/000/001/090/237 
-AO52/A101 
AUTHORS ; Rykalin, N.N., Kuiagin, I.D,, Shorshorov, M, Kh, . 
TITLE: Caloulation of dimensions of the. fusion zone produced by the sur- 


face ara and the welding burner flame 


FERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 4.5, abstract 

- 1E22 (V sb, "Protsessy plavleniya osnovn, metalle pri svarke", Mos- 

cow, AN S8SR, 1960, 71 - 100) 

TEXT: The. caloulation is based on the scheme of a normal-circular heat 
source moving with a finite speed over the surface of a semi-infinite body, The Wa 
calculation coefficients are determined from a comparison of the calculation data \ 
with the experiment. Conclusions; 1) The dimensions of the fusion zone produced 
by the surface aro and the welding burner flame oan be conveniently determined - 
from the width of the fusion isotherm,’ computed analytically, -and also from ex- 
perimental dependences of the relative depths (the ratio of the. fusion zone 
depth to its width) and the space coefficient pA the ratio of the fusion zone 
area to the. product of its width by depth) on the welding paramtaters. 2) The 
width of the fusion zone, especially for unsunken (superficial) arc and flame, 
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depends on the distribution of the heat flow of the source, For the open aro 
welding with-currenta up to 250 ~ 300 a, and an argofi-shielded ara gas flame the 
adopted calculation schemes provides fair resuits, .3) The calculation of the 
fusion zone width carried out by-this acheme-at the are and torch welding of 
sheets of a finite thickness describes satisfactorily the experiment, . provided 
that the heat reflection from the lower (unheated) sheet surface does not affect 
the fusion zone dimensions. 4) Ths calcule+ton of the fusion zone width at the 
are and torch welding of sheets of a finite thicknesa with an allowance for the 
heat reflection from the lower sheet surface is a very labor-consuming one, There- 
fore it is advisable to allow for the effect of the heat refleation by means -of 
a conventional mean heating temperature of the welded sheets, which is determined 
by comparing the calovlation with the experinmant., 


Vv, Tarisova 


[Abstracter's note: Complete translation] 
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_ KULAGIN, Ivan Duitriyevich, kand.tekhn.nauk; SHASHKOY, d4ndrey Nikola~ 
yevich, kand.tekha. nauk; UMNYAGIN, Mikhail Grigor'yevich 


Specialists answer questions about welding. Tekh. mol. 28 
no. 12:7-10 '60. (MIRA 13:12) 


1. Institut metallurgii imeni A.A.Baykova AN SSSR. (for Kulagin), 
2. Direktor Vsesoyuznogo nauchno-issledovatel'skogo instituta 
avtogennoy obrabotki metallov (for Shashkov). 3. Direktor 
Vsesoyusnogo proyektno-tekhnologicheskogo instituta tyazhelogo 
mashinostroyeniya (for Umnyagin). 

(Welding) 
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«960/61/000/000/038/029 
wo ; n006/A101 
AUTHORS: _Kulagin: I. p., NikoLeyey? A. V- 
PTTL: A torch for neat-treatment of various materials (welding, soldering: 
cutting,» & c) . 
SOURCE: spornik yzooretentys gvarocnnay® sexnnika- Kom. Po delam ygoor+ 4 
: otkrytiy: Moscow gsentr: pyuro teknn. 4nform.» 1961; 176 
(authors: certificate nos 121889; gl. 2in, 30o13 2° 614253 of Dem 
cember 8, 19 ) 
7 A torcn 1S p oposed for welding: cutting and §' dering metals with i 
an electric arc of indi + action. ce purns n a G2 flow petween @ rod 
electrode aa ing-shapeds ter-cool a electrode: which 18 place + the +ip 
of & water-cooled nozzLe W th a cent onduc e popition a dal ection ° v4 
,rode can 6 eguiated- +oren yipped with three connection 
water supply» a water evacuation. ar cited 
nn an auxiliary goarbon glectrode after sneir 
high-voltage pigh-freqency 
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A torch for heat-treatment’ of. 2. 3» AQ06/A102 

g f ; a2 ro4 

discharge. Argon, helium or thetr mixtures are used ag shielding Bas. The new 
torch ig recommended by VNIIESO, 2 There is ] figure.> > 
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| 10 also 1S74 A006/A101 
AUTHORS: —-Kulagin, I. D.; Petrunichev, V. A,, Candidates of Technical Sciences, 
and Nikolayev, A, V., Engineer ~~ - cr 
TITLE: Investigating the cutting with arc plasma Jet singled out from a 
oathode flame ¢: 
PERIODICAL: Svevochioys proizvodstvo, no, 5, 1961, 1-4 
TEXT; A plasma jet is used for severing and surface-planing of different 


materials, The plasma jet is produced by discharge of an arc excited between 
tungsten electrode 1 and water cooled copper nozzle 2 (Fig, 1), (Ref. 1, 2). Gas 
is blown through the nozzle along the cathode flame which is ionized and leaves KA 
‘4 the nozzle in the.-form of a bright plasma jet attaining temperatures of 10,000 - 
15,000°C and more, Of the two existing methods of placna cutting, namely with 
the use of a plasma arc, singled out from or coinciding with the cathode flame, 
f the authors-seleoted the second method to investigate the heat characteristios 
i uaatt . and the eutting properties of the plasma arc, The information ineludes the 
i ' designing of a plasma torch developed for the cutting of a number of materials, 
The efficiency of the cutting process depends considerably on the effective 
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' Investigating the cutting with are plasma .,. AQ06/A101 


power and the cutting properties of the plasma Jet which are determined by the 
are current and voltage, gas consumption and eurpgosition, length and diameter of 
the nozzle channel and the distance of the nozzle from the surface to be cut 
(Fig, 2 and 3), Maximum efficiency of Plasma are cutting is assured by maximum 
possible welding ourrent and are voltage, least possible distance of the nozzle 
from the surface of the sheets to be cut, minimum length of the nozzle channel, 
m.. | and optimum gas consumption and nozzle diameter, The cutting rate can be in- 
creased by using gases or gas mixtures of high fonization potentials, Comparison 
data on the cutting rate by various methods are given in a table, Plasma are 
cutting with a jet singled out from the cathode flame can be employed for cutting 
various non-electric conducting materials, such as refractory bricks, concrete, 
re granite, carborundum ete, The process can be performed either manually or auto- 
. matically, According to data submitted by engineer V, P. Norenko of Kramatorsk 
_ at the Moscow Welding Conference in March 1960, the method assures satisfactory 
properties of the cut when preparing stainless steel sheets for welding, On the 
m@  -basis of IMET-104 torch, an improved design - the MM3T-106 (IMET-106A) torch 
ma: was developed in 1960, intended for automatic and manual cutting, at 300 = 350 
.:. “amp current and 15 kw maximum power, Ths water-cooled adapter contains a sorewed- 


,..4n nozzle with a conical contact surface and threaded lower seotion (Fig, 6), 
Lo Card af t0 en eee oo 
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- The minimum wear of the nozzle is 0.01 . 0.02 g/kw-hr when using argon, The torch. 
.' and its connection system are shown in Figures 5 and 7. It can be employed for | 
~) metal cutting with both an are singled out from or coinciding with the cathode : 1G 
’ flame. The cutting process is stable and no special equipment is needed, The 
. torch can be mounted on any oxygen cutting assembly and will prove most suitable 
m... for manual cutting of up to 10 - 15 mm thick metals, 
"2. Figure 1: 
> "| Schematic representation of plasma cutting process: YS 
' a - with plasma jet singled out from the cathode flame; b - with plasma jet 
coinciding with the cathode flame; 1 - electrode; 2 - nozzle; 3 - cooling 
water; 4 - cathode flame; 5 - plasma Jet. E =- current: 
‘ feed source; I - work piece; 1 - sinking of the arc 
into the channel Rae: 
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Figure 2: : 
The effact on the effective thermal. 
power q of the plasma Jet, singled out 
from the cathode flame; on the effec- 
tive efficiency 7 ,, of the plasma heat- 
ing of the part; on the relative power 
my, Liberated in the nozzle, and on the — 
arc voltage U, of: a - arc current I; 
b - electrode «Sinking 1; ¢ ~ argon 
consumption V,;,3 @ - nozzle diameter 
dai ase Length of nozzle channel Lene 
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Figure 3: ‘The eftect of basic parameters on the speed of cutting stainless steel 


with a plasma {ct singled out, from the cathode flame of; & = ara ourrent I: he Ao 
ara voltage U; : e 
ce = consumption 
(pressure) of an 
gon Van; d- | 
nozzle diameter 
dj; @ - length 
of nozzle channel 
lon f . dis. 
tance from nozzle 


1=25 
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Tables 
Speed of plasma cutting of metais in m/nh 


Material thickness in mm 


Cutting Matertal . 
method 6 10 12 


Plasma jet | Aluminum * 
coinciding ‘ 
with cath- | Stainless 
ode flame steel ** 
(Ref 5) 


Cepper ** 


Plasma jet 
singled cut | Stainless 
from cath- | steel *»% 
ode flame 


Carc 7/10 
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Table continued: 


Oxygen- Stainiess 
flux cut besh 
ting (Ref 

44d) 


Carbon 


sbeel 


cutting 
(Ref 4,7) 


*) Cutting in a hydrogen-argon mixture at 1:1 volumetric ratio: consumption 3 m/ 
h 


aha 


**) Cutting in commercial hydrogen; consumption 3 mm/h, 


¥+*)}) Cutting in a mixture of argon with 20 volume % nitrogen, consumption 2.5 m/> 
/ , ») Hs 
current, 250 amp, voltage 45 v, 


Card &/ 10 


oe 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927320007-1" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927 


320007-1 


21089 agree ee 
$/135/61/000/005/001/011 


Investigating the cutting with are plasm... £006/A101 


Figure 5; 
External view of IMET-106A are plasina torch 


Figure 6: 


Longitudianl section of an exchangeable screwed-in nozzle of 
IMET-106A torch ; 
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Pigure 7: 


Connection circuit diagram of IMET-106A plasma torch; I - work piece: M - mano- 

‘meter; V, - rotarymeter of operational gas; Ry, - ballast rheostat: A and V - 
amperemeter and voltmeter; E . feed source; K - contactor; RP - intermediate 

relay; V - switch; PR - fuse; R - knife switch. 


There are'7 figures, 
1 table and 7 Soviet 
references 


Water At faa Gas 


ASSOCIATION; Institut metallurgii im, A, A, Baykova, AN SSSR (Institute of Metal 
lurey iment Baykov, AS USSR) 
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KULAGIN, I.D., RYKALIN, N.N. AND NIKCLAYEY, A.‘. 
"Therm,1 and mechanical gas-shielded are characteristics.2 


Report submitted for the Autumn Meeting of the Welding Research Institute. 
London, England, 29 Oct-2 Nov 1962. 
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RYKALIN, N.W,s KULAGIN, I,D.; NIKOLAYEV, A.V. 


Thermal characteristics of the interaction between a flow of plasma 
and the solid being heated, Avtom. svar, 16 no,6:3-13 Je ‘63, 
(MIRA 1637) 
1. Institut metallurgii im, A.A.Baykova, 
(Plasma (Ionized gases)) (Heat--Transmission) 
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plasma Jet metal: atomizer: 


| Sotnhonl i & method: fers ‘making: fefractory ‘and active. eecailesdcts 
“with - globular. particles i which ‘are suitable - ‘fOr making porous. arts .) 0 
- operating ander ' aditions of high” ‘trmgerature, high gas velocities, 


Land in corrosive medfa: ts suggested, Equfpment was desigged on™ the: = 
‘pasia of ff experiments: with: tunesten @molybdenuny tantalum; giobium, y) 
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AUTHOR: Kudinov, 
cael sete 


strained arc dischar n electro- 
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| TITLE: Stability of com 
- conducting nozzle 


' SOURCE: Avtomaticheskay4 svaxka, no. 6, 1964, 33-38 
arc cutting, ‘cutting arc & 
a 
evice (see Enclosurs 1), two T. 
op across arc 1 becomes higher than oF equal + 
losed arc 3 and open arc 2. Among other 
the argon rate -of-flow. Double arcing , 
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channel depends-on the arc-voltage gradient (16 v for copper). External and : 
' current-voltage characteristics of the arc were studied on an IMET-108 flame- 
: metal-spraying outfit. It was found that a reduction in the nozzle diameter to 
_2-3 mm tends to raise the voltage gradient (up to 10 v/mm) along the arc’ situated | 
‘e in the nozzle channel, which may result in double arcing. The experimental data : . 
‘obtained permits designing a plasma torch not liable to double arcing. Orig. art.) — 
| has: 5 figures, 2 formulas, and 3 tables. i are ees 
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ABSTRACT: Use of a plasma are to spray vaporized #* ‘Ta Nb, Ti and other high : 
ing metals into contact with a water bath was studied in the search for a more 
fective method of producing fine spherical metal powders. Powders from 50-500 
were produced, the bulk of the distribution falling between 159 and 300 u. The 
authors attained production of 10-12 Kg/hr of tungsten powder with greater than 90% 
saving apherical shape. Variations in rate and changes in particle temperature 
were analyzed to explain the mechanism by which the particles are r.unded, and tc 
establish the range of spacing between spray nozzle and receiver in which the par- 
‘ticles are not deformed by impact with the sv-face of the liquid. ! forma is 
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ee re “k method is presented “foR “the Gateraination of maximal L heat Flow 
center of a heat spot for @ plasma stream. The calculation is 
obtained by Feyx and Riddell for heat Flow at a critical point, fcr the case of an 
‘equilibrium boundary layer. The possibility for determining maximal heat loss {is 
shown as a function of average mass enthalpy and the temperature of an argon plasna 
“regi. A graph shows the impingement of the plasma stream upon 3 copper surface, 
a.cng with several parameters: tangential and normal speeds, temperature, and en- 
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“‘ABSERAO?: The article establishes the distribution of t fyPP er heat 
fluz in the heating of the surface of an object by a la oie under 
‘gub-ablation Sond tlona: The dees oF the beat piue in the reaction 
Zone of an argon plasma jet was determined by calorimetric methods. The 
jplasma was generated in an IMET-105 generator in which the channel of . 
the arc chamber was electrically insulated from the nozzle (anode), The 
Plasme-forming gas was fed coaxially with the are. The sensing device 
for measurement of the heat flux distribution was a steel plate with di- 
mensions of 120 x 80 x 6 mm with built-in sensitive elements (diagran 
shown in article). Measurements were made during the experiments at 
intervals of from 0.3 to 2 sec. The measurements of the heat flux were 
ad jmade With a distance of 10 mm between the pick-up and the nozzle of the 
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‘plasuatron. The pressure wae measured with a water manometer. Based on| — ; 
a previously published equation for an equilibrium boundary layer, the — 
article proposes a method for estimating the heat flux at the oritical i 
point, and demonstrates the possibility of estimating the maximum heat: 
flux from averaged values of the enthalpy and the temperature of the 
argon plasma jet. ag. art. has: 4 formulas and 6 figures. 
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ABSTRACT: ‘The temperature of the melting pool in plasma ar 
py employing a current carrying filler wire (see Fig. i). ‘he source of heat in this 
One arc is between tungsten electrode 1 and 


system is the indirect double arc. 
nozzle 2, and the other is between the electrode and current-carrying filler wire 6. 
The are between the tungsten electrode and the filler wire produces a plasma jet 

with a drop transfer of moj.ten filler wire metal. The intensity of this jet can be 
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Fig. 1, Plasma-are metal deposition 
with current-carrying fiiler wire 


1 - Tungsten electrode; 2 — water-~ 4 
“cooled nozzle; 3 ~ water; h RB-300 7 
ballast rheostat: 5 — PS-50G: generator; 0 
6 - filler wire;07 - Plasma stream; ' 
8 - plasma flare with molten filier 

wire; 9 . Plasma-forming gas. 


controlled by varying the current in the filler wire, Thus, the temperature of molten 


metal and also that of the base metal can be regulated in a very wide range. Orig. 
art. has: 7 figures and 2 table. 
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ABSTRACT: In order to determine the effect of the operating parameters of a magneti~ 
cally stabilized plasmatron on its energy characteristics, a plasma are burning 
between two parallel electrodes in crossed magnetic B and electric E fields is 
studied. It is assumed that the arc column is isothermal and that a Lorentz force 
acts on the column ions and electrons as a result of which the charged particles 
move along a cycloid in the direction of vector [EB]. Because of this, the charged 
particles, in addition to the thermal mot“on, will have ordered velocity components 
in two directions only. In all other directions the charged particle drift, caused 
by the EB and B fields, will be equally probable. ‘Therefore, in considering the 
momentum balance such a particle motion is neglected. The velocity of charged 
particles at the boundary of the plasma arc is determined by the ambipolar diicusion 
of electrons and ions. On the basis of the above considerations expressions are 
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